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Standards Addressed


CCSS.Math.Content.HSF.IF.B.4
For a function that models a relationship between two quantities,
interpret key features of graphs and tables in terms of the
quantities, and sketch graphs showing key features given a verbal
description of the relationship.



CCSS.Math.Content.HSF.IF.C.7.A
Graph linear and quadratic functions and show intercepts, maxima,
and minima.



CCSS.Math.Content.HSF.IF.C.9
Compare properties of two functions each represented in a different
way (algebraically, graphically, numerically in tables, or by verbal
descriptions).

Standards Addressed


CCSS.Math.Content.HSF.BF.A.1
Write a function that describes a relationship between two
quantities.



CCSS.Math.Content.HSF.BF.B.3
Identify the effect on the graph of replacing f(x) by f(x) + k; kf(x), and
f(x + k) for specific values of k (both positive and negative).
Experiment with cases and illustrate an explanation of the effects on
the graph using technology.



CCSS.Math.Content.HSF.LE.B.5
Interpret the parameters (in a linear, quadratic, or exponential
function) in terms of a context.

Students must be provided with tasks and activities that allow
them to engage in productive dialogue and work collaboratively.

Practice Standards
MP2. Reason abstractly and quantitatively.
MP3. Construct viable arguments and critique the reasoning of others.
MP4. Model with mathematics.
MP5. Use appropriate tools strategically.
MP7. Look for and make use of structure.
NGSS SEP 4: Analyzing and Interpreting Data
NGSS SEP 5: Using Mathematics and Computational Thinking

Activity 1: Using the
Transformation Graphing APP
Students will
need to use
a TI-83/83
family of
graphing
calculators
for this
activity.



Debrief Questions






What observations were made
about the effect of the
coefficient A on the graph of a
quadratic function in standard
form?
What observations were made
about the effect of the
coefficient C on the graph of a
quadratic function in standard
form?
What observations were made
about the effect of the
coefficient B on the graph of a
quadratic function in standard
form?











What relationships were observed
between the coefficients A, B, and
the x-coordinate of the vertex?
Can this relationship also be used to
determine the equation of the line of
symmetry? Why or why not?
What relationship is observed
between the quadratic function and
the y-intercept of the parabola?
If you change the values of A and B,
does the y-intercept change also?
Why or why not?
What are some strategies you can
use to sketch a graph of the parabola
if given the equation of a quadratic
function in standard, or
polynomial, form?

Function Card
Number	
  

Parabola Card
Letter	
  

Why did you match these
cards?	
  

Is a quadratic model a
good choice? Why or
Why not?	
  

Debrief Questions: Part 3
 Why were (choose a match) matched
together? What clues led you to match these
cards together?
 Was the quadratic function a good choice for
(choose a match)? Why or why not? If not,
then what might be a better choice?
 Were some cards more difficult to match than
others? Why?

Activity 2: Using the
Transformation Graphing APP
Students will
need to use
a TI-83/83
family of
graphing
calculators
for this
activity and
the internet.







Investigate the trajectory of motion of
a projectile launched from a catapult.
Gather data on the path of motion of
a projectile.
Use technology to model the path of
motion with a mathematical function.

Part 1: Investigating Motion
• Describe the path of the ball as it is
launched from the catapult and
travels through the air.
• Were you able to recreate the exact
motion of the projectile in
subsequent trials? Why or why not?
• What mathematical function might we
try to “fit” to the data we collected to
model the path of the projectile
through the air? Why would you
choose this function?

Part 2: Sample Data

Parts 2 and 3 Debrief
• What was difficult about fitting a
parabola to the data?
• How well do you think your model
“fits” the data set? Why?
• Did one of your points adequately
model the maximum height reached
by the projectile? How do you know?
• How confident are you in using your
model to predict the height of the
projectile at various points along its
path?

Activity 3: Evaluating a
Mathematical Model
In addition to
using a
device with
video
recording
capabilities,
students will
use two
computer
programs to
evaluate a
mathematical
model.





Use data and technological resources to evaluate if a
quadratic model accurately portrays the resulting curve
of a moving pendulum.
Utilize technology to derive data points from a model,
and use these data points to determine the quadratic
regression equation.

Let’s Review…
• Describe the quadratic equation in
standard form, y = Ax2 + Bx + C
• What does a quadratic equation look
like when represented on graph paper?
• What do you know about a parabola?
• List and describe several real-world
applications that could be represented
with the use of the quadratic equation.

Part II: Kinovea Sample Screen Shot

Part II: Kinovea Debrief
• Describe the motion of the yo-yo in
as much detail as possible.
• Is the curve perfect? What variables
could influence this?
• Is a quadratic equation a reasonable
model to apply to the data? Explain
your thoughts.

Part II: GeoGebra Sample Screen Shot

Debrief Questions
Part III: GeoGebra Debrief


How did your predicted
quadratic equation compare to
the equation generated using
the statistical software?

Part IV: Class Discussion





How would your equation
change if the yo-yo continued
to swing? How would this
affect the shape of the curve?




If the pendulum was to swing
all the way around, how might
the equation change? Would
this equation still be a
function?



What are the similarities and
differences between your two
graphs?
Is it possible to perfectly match the
patch of the yo-yo to the quadratic
curve? Why or why not?
Is the quadratic equation a good “fit”
for the data? Why or why not? What
may be a more appropriate model?
How could we get a more precise
model?

